granular-to-homogenous cytoplasm with apical streaming or blebbing of eosinophilic proteinaceous product ( Fig. 1 , insert). No mitotic figures were observed. There were scattered lymphocytes and scattered dense bands of connective tissue separating tubular structures. The adjacent hepatic parenchyma was mildly compressed.
The intrahepatic, focal, discrete, expansile location; uniformity of the cell population; and regularity of structure make this lesion typical of a benign tumor of bile duct origin. The tubular-to-papillary structure with product formation is characteristic of an adenoma. Lack of lesions in the kidney makes hepatorenal cystadenomas, as seen in young animals, unlikely. There was no indication that the tumor was of gall bladder origin. Searches of published reports over the past 10 years revealed no documentation of this lesion in goats. In humans, the tumors are quite rare. They are most often multiple and pedunculated, originating from the neck or fundus of the gall bladder. 4 In domestic animals these tumors are mainly seen in old dogs and cats, may be solid or cystic, and enlarge the lobe they occupy by more than its original mass. 6 In other species rarity appears to prevent establishment of any pattern in the liver. Tumors of bile duct origin are often associated with exposure to or administration of carcinogenic compounds in rats and mice. 10 Carcinogenic compounds are suspected in the induction of these tumors in fish. 1 Any association between the occurrence of this type of tumor in a goat and exposure to toxins or carcinogens in unknown.
A syndrome involving extensive submucosal fibrosis and arteriole wall thickening in the small intestine was observed in 10 horses and 2 ponies from northern Colorado in fall and winter 1989-1993.
The horses ranged in age from 5 to 22 years, with an average age of 11 years. They were various breeds and 11 were castrated males and 2 were females. All came from farms within 20 miles of each other, 7 within a 1 -mile radius.
From the Veterinary Diagnostic Laboratory (Schultheiss) All horses had a history of recurrent abdominal pain, weight loss, and progressive debilitation. Thickening of the wall of the small intestine was palpated per rectum in all cases. Malabsorption was diagnosed by the glucose absorption test 6 in 2 cases. Horses and ponies were given medical therapy for colic. Exploratory surgery was performed on 4 horses to confirm small intestinal thickening and evaluate its extent. All animals were euthanized because of their poor response to therapy and the poor prognosis for the condition. 7 At necropsy the small intestine of each horse was dilated. The wall was 1-3 cm thick, and longitudinal folds were decreased in height and number ( Fig. 1 ). In 8 horses the entire length of the small intestine was affected, including 2 horses in which the small intestine was flaccid anteriorly and became increasingly turgid toward the distal ileum, with the thickness of the wall remaining uniform while the lumen diameter decreased. In 4 horses the wall of the midportion was thicker proximal and distal ends which were moderately or mildly affected. The small intestine lengths of 7 horses ranged from 7.3 to 9.8 m. The length was not measured in 3 horses or the 2 ponies. The length of the small intestine of 10 normal comparably sized horses was 19-30 m. Lumens of the small intestine contained mucoid material and the mucosal surface appeared normal. In 3 horses and the 2 ponies there were scattered ecchymotic hemorrhages in the antimesenteric serosa of the small intestine. In all animals the large and small colons were grossly normal. Feces were normal. Three animals also had multiple gastric ulcers along the margo plicatus, 1 had renal infarcts, and 8 had firm livers.
Microscopic lesions in the small intestine included marked widespread arteriolosclerosis, capillary endothelial cell hyper-trophy, variable fibrosis of the submucosa, and hypertrophy of the muscularis mucosae and tunica muscularis. Arteriolar changes were characterized by endothelial cell hypertrophy, expansion of the tunica intima with mucoid material, thickening of the tunica media with hypertrophy and degeneration of smooth muscle nuclei and multifocal accumulations of hyaline material (Fig. 2) . Intimal bodies were prominent. Sclerotic submucosal arterioles were present along the entire length of the small intestine, including areas that had no other lesions. Sclerotic vessels were also scattered through the length of the large colon, although no fibrosis or other lesions were found in these areas. In all animals scattered arterioles in the small intestinal mesenteric tissues were sclerotic. Sclerotic arterioles were also present in the gastric submucosa and serosa and jejunal serosa of 2 animals, the ileal serosa of another, and the spleen of 2 others.
Most of intestinal wall thickening was due to submucosal fibrosis, expanding this layer to approximately 10 times normal thickness (Fig. 3 ). There were concentrically arranged thick bundles of collagen and few fibroblasts. Two cases had edema fluid between collagen bundles. All horses also had fibrosis in the serosa of the jejunum and variable amounts of granulation tissue in the serosa of duodenum and ileum. There was no fibrosis in the large intestine. Smooth muscle hypertrophy also contributed to the thickening of the small intestine, being most pronounced in the midportion of the small intestine, which was up to 3 cm thick. The intestinal mucosa was normal in all animals.
Inflammatory lesions were rare. There were scattered hemosiderin-filled macrophages in the small intestinal submucosa and serosa of all animals. In 2 animals refractile material surrounded by foreign body giant cells was embedded in the submucosa of the stomach and anterior duodenum. This material had the same appearance as fragments of Yucca spp., a pasture plant that some horses had been ingesting.
There was mild fibrosis around central veins and portal areas in 8 livers, consistent with the firmness found on gross examination. There were acute renal infarcts but no renal fibrosis in 1 animal. No significant changes were found in other organs. Brains were examined but not spinal cords.
Immunohistochemical staining for muscle-specific alpha actin using the HHF35 monoclonal anti-actin a was performed as previously described to characterize the submucosal fibroblasts. 8 Histologic sections were deparaffinized in graded solutions of xylene and ethanol, and incubated in 0.3% hydrogen peroxide in methanol to quench endogenous peroxidase activity. With intervening washes in phosphatebuffered saline, the sections were sequentially incubated with diluted normal horse serum (blocking antibody), 1:1,000 antiactin, biotinylated horse anti-mouse IgG, and avidin-biotinhorseradish peroxidase complex. b Sections were incubated for 20 minutes in phenylenediamine dihydrochloride (1 part)/ pyrocatechol (2 parts) in Tris buffer (0.1 M, pH 7.6) with 0.01% hydrogen peroxide. The sections were counterstained with hematoxylin, c coverslipped, and examined by light microscopy. Sections were also stained with an irrelevant monoclonal antibody substituted as a control. 8 Submucosal fibroblasts of 2 affected horses had positive immunohistochemical staining for muscle-specific alpha actin and submucosal fibroblasts of normal horses were negative, indicating these cells have the property of myofibroblasts. Myofibroblasts are responsible for tissue contracture in wound healing 8 and may have contributed to shortening the small intestine in these horses.
A section of fibrotic jejunum from 1 horse was examined by scanning and transmission electron microscopy. The scanning image of the surface showed villi of normal morphology. Transmission electron microscopy showed fibrotic submucosal tissue and large capillary endothelial cells, compatible with the light microscopic appearance, but revealed no other abnormalities.
The clinical signs in these horses and ponies are compatible with the morphologic lesions. Malabsorption and subsequent weight loss could be attributed to decreased surface area caused by decreased length and longitudinal folds of small intestine or by compromised vascular and lymphatic functions. Colic pain could be caused by altered intestinal blood flow, altered peristalsis, or intestinal spasms.
The cause of the syndrome has not been determined. No infectious agents have been found. Clustering of cases in time and geographic area suggests a common environmental factor may be the underlying cause. Three farms were visited by the authors and found to be poorly maintained. There was a variety of trash in the pastures but no unusual materials were found. Pastures were examined for toxic plants at different times in the spring, summer, and fall. The pastures were overgrazed, leaving very little grass but many weeds. Pastures were heavily infested with Convolvulus arvensis, common bindweed, and horses were observed eating it on 1 farm. Laboratory mice fed low doses of Convolvulus arvensis for 60 days or high doses for 4-5 days developed hepatic necrosis and gastric erosions and ulcers but did not develop intestinal lesions similar to those of the horses.
Water samples from a shallow well, 2 ponds, a spring, sections of intestinal wall, and livers from 2 affected horses were analyzed for elements, ions and heavy metals by inductively coupled plasma spectrometry (ICP). No abnormalities were found. Four water samples were evaluated for algae and only common species were found. In a private toxicology laboratory 5 male and 5 female mice were maintained on pond water for 40 days while 5 male and 5 female mice were supplied with city tap water. There were no clinical differences between the groups, no changes in the length of small intestine, and no histologic lesions.
This appears to be a unique clinical and pathologic syndrome affecting horses. Intestinal thickening due to smooth muscle hypertrophy, inflammatory infiltrates, or scar tissue formation have been reported in several species but the conditions have not been identical to this. [2] [3] [4] [5] The intestinal lesions that develop in some humans with scleroderma are fairly similar to these. 1 The severe debilitating nature of the condition and the possibility that it may be more widespread than now recognized warrants continued investigation. If there is an environmental cause it is possible that other species, including humans, could be affected. If the cause is established, it may be a useful tool for studying vascular disease and fibroplasia. which have been reported to occur in the subcutaneous and muscular tissues of dogs and other species. [3] [4] [5] They are considered to be benign histologically, but they often cause massive tissue invasion as they grow by infiltration and expansion, and generally carry a poor prognosis. To our knowledge, infiltrative lipomatosis is a disorder which has not been reported in the equine. This is the first case report of an infiltrative lipomatosis which led to the development of colic in a horse due to compromise of the muscular and neural structures of the colonic wall. 
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